66
then the digital terrain models is generated by the spatial reconstruction of LiDAR point data. In the 67 area close to buildings or under the elevated road, laser from sky is unable to reach to the ground 68 surface. In the ground surface covered by vegetation, some laser pulse is able to arrive to the ground 69 but the point density of true ground returns is drastically reduced due to leaf interference. Due to 70 these limitations, digital terrain models made from LiDAR data result in non-negligible uncertainty, defined at the center of each cell. In order to ensure numerical stability, a flux difference scheme was 115 adopted for the advection and source terms in the basic equations. The permeability of the building 116 was neglected and the slip-wall condition was specified along the boundaries of the buildings. The 117 treatment corresponds to the building-hole (BH) method as defined in Schubert and Sanders (2012) .
118
The topography of the domain was accounted for in the calculation as (1) the shape of the wall 119 boundary, (2) the distribution of the cell averaged ground elevation zb, and (3) the cell representative 120 roughness parameter n. The work presented here focused on the effect of the topographical 121 representation uncertainty, in particular, the error in the distribution of the ground elevation, zb. 
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9 . A factor of 149 1.953 m was set as the grid spacing for the x and y directions, and a domain of 1000 m×1000 m for 150 the noise pattern was generated as shown in Figure 3 . The generated terrain model shows a structure 151 whose spatial scale ranges from 1. 
262
The general pattern for water depth was quite analogous but a difference was observed surrounding 263 the wet-dry boundary. In this area, due to a small water depth, the flow was quite sensitive to the Urban topography consists of a complex impermeable boundary wall that represents buildings 365 concentrated in a dense state. The ground is flat but has a constant bed slope (see Table 1 ). As 366 described in Section 3.1, cases with error contain a small undulation in the elevation distribution. 
391
In Figure 23 , close-up images of the flow structure surrounding the inflow area are compared.
392
Observed again is that the general flow structure is not sensitive to grid size and elevation error. 
412
The results are listed in Tables 2, 3 , and 4 for the Plain, Rural, and Urban cases, respectively.
413
For a case of Plain topography (Table 2) 
426
The result of the Rural case, as indicated in Table 3 , showed similar trends as for the Plain case.
427
However, the σhU and σhUU for 05m-NoError in the Rural case were comparably larger than those for (1) The result calculated by the larger grid size displayed a shallower and faster water propagation of 504 inundation as compared to the result calculated using a finer grid with the same roughness 505 parameter, because rapidly-varied 2D flow is inadequately resolved using a coarse grid calculation.
506
The smoothing effect of the elevation distribution also caused shallow and rapid inundation 507
propagation in cases where a coarse grid size was utilized. Calibration of the roughness parameter is 508 essential for adjusting the effect of grid size on the inundation propagation in cases where a large 509 grid size is utilized.
510
(2) When the elevation distribution has a large scale structure (e.g. the structured dents in Rural 
552
Elevation accuracy can be improved in regards to instrument improvement, operational control (e.g. 
